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TJ11-78、GBJ-89 和 GB50011-2001 设计三个框架，模拟不同时期所建的中小学
框架校舍，采用 pushover 静力非线性分析，探讨各结构在大震作用下的抗震性




























The school building of China in use are almost the biggest density of population 
in the world every working day while if suffering earthquake emergency, it may cause 
calamitous disaster due to the weaker ability of primary and middle school students to 
escape. In the 2008 Wen-Chuan earthquake, school buildings collapsed seriously and 
lots of students and teachers loose lives, it also caused great loss of property and 
influence in society. In order to defense and reduce seismic disaster, it is important to 
study the seismic performance of school buildings and explore safe, reliable and 
economic seismic strengthening methods. 
After reviewing the related studies and integrating the literatures and practical 
engineering experience, this paper studies following several aspects of existing 
middle and primary school buildings: 
Firstly, investigating school buildings, summarizing the main structural forms 
and seismic damages, comprising seismic performance of various structural forms , 
these works were done to make sense of seismic condition of Chinese school 
buildings.  
Secondly, with RC frame structure building as the research objects, design three 
frame structural models respectively according to codes for seismic design of 
TJ11-78,GBJ-89 and GB50011-2001, study the seismic performance of different eras 
school buildings. Compared with model A designed by GBJ11-89, the seismic 
performance of model B designed by TJ11-89 are improved obviously, the model C 
designed by GB50011-2001 is much better than all the before. 
 Lastly, this paper suggested two methods for strengthening school concrete 
frame buildings with steel brace and with wing-wall. Steel brace reinforcement 
technique referred frame structure of the Japanese mature project samples, and wing 
wall reinforcement technique referred Taiwan’s building repair construction after 921 
chi-chi earthquake. The steel brace and the wing wall improved original structural 
seismic performance by changing the structure system from single seismic defenses to 
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structure calculation, strengthening design methods. According to China's engineering 
design specifications developed practical methods for designers to operation. The 
results show that these methods are cost-effective for school building seismic 
strengthening.  
Key Words: School buildings; RC frame; Seismic performance; Steel-brace 
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第 1章  绪  论 
1.1  选题背景及研究意义 
地震是破坏性、危害性极大的突发性自然灾害，尤其在人口密集地区，会造
成惨重损失。我国地处环太平洋地震带、欧亚地震带两个 活跃的地震带中间，
幅员辽阔，是世界上多地震国家之一。1976 年 7 月 28 日，河北省唐山市发生 7.6
级大地震，造成 242769 人丧生，164851 人伤残，直接经济损失超过 100 亿元（当
时价格水平）；2008 年 5 月 12 日，四川省汶川县发生 8.0 级大地震，造成 69227
人遇难，374643 人受伤，造成直接经济损失 8451.4 亿元（当时价格水平）；2010



































障，对已有的中小学建筑物应进行抗震性能评估和抗震加固。2009 年 4 月 8 日，
国务院办公厅发出了关于印发全国中小学校舍安全工程实施方案的通知（国办发





1.2  抗震加固技术发展状况 





作，并于 79 年 4 月，颁布了《关于加强抗震加固工作的几项规定》。为提高抗震
加固技术水平，我国开展了大量的试验研究，据不完全统计，仅 80 年代就集中




中。自 1977 年以来，我国己完成了各类建筑约 2 亿多平方米的抗震加固。但据
粗略统计己完成的加固工程还不足应加固工程总量的 30%。1974 年我国颁布了
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